D ental rehabilitation of partially or totally edentulous patients with oral implants has become common practice with reliable longterm results. 1 However, unfavorable local conditions of the alveolar ridge, because of atrophy, periodontal disease, and trauma sequelae, may cause insufficient bone volume, which may render implant placement impossible. 2 When the alveolar ridges lack the appropriate bone volume, additional surgical reconstructive procedures are required.
Researchers continuously strive to improve on current bone grafting techniques and provide faster and denser bone regeneration. A variety of autogenous, 3 allogenous, 4 xenogenous, 5 and alloplastic 6, 7 grafts, alone or in different combinations, have been used to provide sufficient ridge width or high for proper positioning of endosseous implants. 8 -10 Additionally, the use of platelet-rich plasma (PRP) offers a potentially useful adjunct to bone grafts 11 due to osteoinductive properties of PRP. 12, 13 The use of autogenous bone grafts from intra- 14 or extraoral 15 donor sites has been considered to be the gold standard in comparison with new bone graft materials due to their biological properties and the lack of possibility of disease transmission or host rejection. 14, 16, 17 Complications after grafting procedures are relatively rare 11 ; however, every surgical procedure presents advantages and disadvantages, which must be carefully evaluated before surgery. The clinician must make the appropriate selection of the graft material and technique based on the size, shape, and dimensions of the defect and its location in the mouth. 18 A guideline for surgical decision in reconstruction for oral rehabilitation with implants may help prevention of possible failures.
The aim of this retrospective study was to evaluate morbidity and possible complications in augmentation procedures before implant placement. 
PATIENTS AND METHODS

RESULTS
In the 7-year period of the current study, 136 bone grafting procedures were performed in 93 patients and the mandibular external oblique line/ ascending ramus was the most frequently used donor area (59.64%) followed by chin (20.17%) and implant area (10.52%) as shown in Table 1 .
Block graft were the most frequently used type of graft (67.64%) and particulate grafts represented 32.34% of the procedures. PRP was used in 28 procedures, representing 20.1% of the total, usually associated with particulate bone grafts as demonstrated in Table 2 .
Block grafts were most frequently originated from mandibular external oblique line/ascending ramus (52.18%) followed by calvaria (20.65%) and chin (19.56%). Particulate grafts were most frequently originated from mandibular external oblique line/ascending ramus (54.54%) followed by implant area (27.28%) and chin (13.64%) as shown in Table 3 .
The incidence of complications among the donor sites was more significant for mandibular external oblique line/ascending ramus followed by chin. Bone grafts from implant area and iliac crest did not have complications (Table 4) . Maxillary augmentation procedures were the majority of surgeries (102 procedures representing 75% of all), but with fewer complications compared with the mandible. Sinus mucosa perforation was the most frequent complication in maxillary procedures, whereas graft exposure was the most common complication in the mandible. Despite the complications, a significantly higher loss of implants was not found. The results are presented in Table 5 . Cases where installation of the implants and rehabilitation were not possible, even with bone grafting procedures and appropriate treatment for all complications are presented in Table 6. In 6.61% of all cases, implant installation was not possible due to insufficient bone after augmentation procedures.
DISCUSSION
Implant-supported fixed or removable prostheses provide a proper treatment modality. 1 Nevertheless, the use of endosseous implants may be limited by insufficient quality and quantity of available bone. Several grafting procedures have been described to create sufficient volume of bone for implant placement.
19 Autogenous grafts still remain the "gold standard" in reconstructive surgeries due to their osteoinductive, osteoconductive, and osteogenic potential 14, 16, 17 essential for bone morphogenesis. 16, 17 Serra e Silva et al 14 conclude that autogenous bone grafts are the best option compared with allografts and xenografts due to its properties and constitute a viable form of treatment for patients with alveolar bone loss.
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Autogenous bone can be harvested from intra-or extraoral donor sites. Schwartz-Arad and Levin 20 concluded that the intraoral bone block grafting is a predictable operation with a high success rate for long-span augmentation. In this study, the predilection for intraoral donor areas was based on advantages like lower morbidity, lower operatory cost, and easier access during surgery. 20 Other advantages include the use of local anesthesia instead of general anesthesia, relatively short operating time and no need of postoperative hospitalization. 19 Nevertheless, complications with intraoral donor sites can occasionally occur 14 and include altered sensation of teeth, mucosa and skin, limited mouth opening, bleeding, swelling, pain, contour changes in donor areas, and postoperative infections.
21, 22 When a large amount of autologous bone is required for reconstruction, other areas such as the calvaria or iliac crest, should be considered as an alternative. 15 Studies to determine which donor sites provide sufficient bone with the least patient discomfort and risk of complications are needed. 23 The risks and morbidity of harvesting autogenous bone from intraoral sites can be associated with some complications, 14 which do not significantly compromise rehabilitation when appropriate treatment is established. The same authors also revealed that mandibular symphysis is the intraoral donor site with the highest prevalence of complications compared with other intraoral donor sites. This was not confirmed in our study. According to Freihofer et al, 24 the mandibular symphysis is an attractive donor site as the patients are reported to have lesser pain and discomfort. The main criticism for the use of mandibular symphysis as a graft is the limited volume of bone available for grafting, 25 thus they are not suitable for larger bone defects.
The mandibular external oblique line/ascending ramus are common sites for cortical bone harvesting 21 but the risk of damaging the inferior alveolar nerve is of great concern when using this technique. In our study, 3 cases of temporary nerve paresthesia were found. However, the number of procedures in this area was high (68), and the incidence of this complication (4.4%) may be considered to be low even among the trainee implantologists.
Small amounts of particulate bone grafts may be collected from the implant area during implant site preparation, and the resulting bone chips can then be used to fill small defects or be mixed with other graft materials. Collection of bone chips during drilling for implant placement is done under copious irrigation. The main disadvantage of this technique is the contamination with oral bacteria. Therefore, it is suggested to use 2 surgical aspirators: one of them only for saliva and another directly applied to the drilling site, collecting only bone and saline solution, thus reducing the risk of excessive bacterial contamination.
26
In accordance with Chiapasco et al, 2 we found that the block graft was used in the majority of cases. Particulated bone was associated with bone blocks in case of simultaneous sinus grafting procedures or as a filling material around or between bone blocks. Only bone blocks maintain the architecture of bone and appear to adapt easily to the receptor area, whereas particulate bone grafts must be placed into cavities or associated with block grafts, which limits its use for specific clinical situations.
Higher implant failure rates have been reported when implants are placed into grafted sites. 27 However, in this study, despite the number of Maxillary procedures represented the majority of surgeries and presented few complications, which could be related to the best donor site irrigation. Sinus mucosa perforations occurred during sinus floor elevation procedures, mainly due to technical difficulties. However, they were not related to significantly higher loss of implants. The morbidity and complication rate of maxillary sinus augmentation reported in the literature is very low. 28 Raghoebar et al 22 concluded that maxillary sinus bone grafting with autogenous bone for the insertion of implants is a reliable treatment modality with good long-term results.
The highest incidence of complications occurred in the mandible. Temporary sensory disturbances and graft exposures were the most common complications. None of them significantly influenced the success of rehabilitation.
When grafts are loaded and stimulated, significant resorption during the initial 6 months of healing is relatively common. 9 One-stage surgery reduces the number of surgical interventions and the healing time. However, some authors have reported better results with the 2-stage than with the 1-stage approach. 8, 29 In this study, all cases were treated by 2-staged surgeries, allowing revascularization and incorporation of the graft 22 in a first moment, followed by osseointegration of the implant before prosthetic rehabilitation, which could have contributed to the high success rates found. Delayed placement also permits proper angulation and precise positioning compared with implants placed at the time of bone grafting.
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CONCLUSION
Reconstruction using autogenous bone followed by implant placement is a reliable treatment with high success rates. Complications and morbidity were noted in many cases. In 6.61% of all cases, implant installation was not possible. This retrospective study of bone grafting surgeries can serve as a guide in the prevention of possible failures and consequently improve the quality of future procedures.
del injerto de hueso se definió según la imposibilidad de colocar implantes de longitud o diámetro adecuado para cumplir los requisitos prostéticos o por razones estéticas. Resultados: Se realizaron un total de 136 procedimientos de injerto de hueso. La zonas de donación usadas con mayor frecuencia fueron la línea oblicua externa de la mandíbula y el ramo ascendente (59,64%) y los injertos de bloque (67,64%) fueron el tipo de injerto usado con mayor frecuencia, con frecuencia desde la línea oblicua externa de la mandíbula/ramo ascendente (52,18%). Se usó plasma rico en plaquetas en un 20,1% de todos los procedimientos, generalmente asociados con injertos de partículas de hueso. Los procedimientos en el maxilar representaron la mayoría de las operaciones (75%), pero con menos complicaciones comparado con la mandíbula. La perforación de la mucosa del seno fue la complicación más frecuente en los procedimientos del maxilar mientras que el contacto con el injerto fue la complicación más común en la mandíbula. Conclusiones: La reconstrucción alveolar usando un hueso autógeno seguido por la colocación del implante es un tratamiento confiable para los pacientes con hueso insuficiente. Se observaron con frecuencia complicaciones y morbosidad. Sin embargo, en solamente un 6,6% de todos los procedimientos, la rehabilitación final con los implantes dentales no fue posible.
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